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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject extract useful for a genistein raw material, etc., by 
extracting a vegetable raw material with an aqueous extractant at a pH above the isoelectric point of a 
protein in the vegetable material, then treating the extract under specific conditions and further carrying 
out an enymic treatment for cleaving glucoside bonds. 

SOLUTION: This method comprises producing an agulcone isoflavone enriched extract from a vegetable 
material. The vegetable material containing isoffvone conjugates and a protein is extracted with an 
aqueous extractant at about pH 6-10 above about the isoelectric point of the protein in the vegetable 
material and the resultant aqueous extract is then treated at about 2 to about 121*C temperature and 
about pH 6 to 13.5 for a time period sufficient to convert the isoflavone conjugates into isoflavone 
glucosides. The isoflavone glucosides in the aqueous extract are subsequently brought into contact with 
an enzyme capable of cleaving glucoside bonds at about 5 to about 75'C temperature and about pH 3 to 9 
for a time period sufficient to convert the isoflavone glucosides into aglucone isoflavones. Thereby, the 
objective vegetable protein extract is obtained. 
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ttUftft'&ttMU *o*y/^«BW*©K-fy77 30 
«py^;U3-> F£y y77#y^3i/ K^-iO^y 
yy77#yfc<E&t*©«C+#&l§!B* P/t£© pHR 

[0 0 12] ?P,(CfiiJCDfllffifCfcl/^T> *56W«7^;l/ 

3yyy77#y&*b«itm&u &t>vy77#y?g&# 
Ra^y/^S4^ty*tfei4is^^^«^'CV7 

'J -*y y 75#>a^**-r V7^#y^ 

3i/Ktc|S^1-§(D»ci-^^H, pHSO'jgJg 40 

fflttft tow y 7 7 #y y>3 s> K5\ -f v 75 # y y" 
/l/ a -y K£ 7 y>3 yy y 7 7 #y £ 5 <0K+# 
ftfl$H. IW£©ffl*fttf pHT-e^tcgM^^Sc 
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10 

<d p h«\ jR*y/<*K©:fefc£*©««jftfcH!BL. 
^y/^gRr^^ioyy V77#y*£tt£y'<7 
HB»%iti8s -e i. c t k <t 5 > 7 soi/ 3 y y y 7 5 # 
y»4b^ y/^SMfc*, 7 y-f v 7 7*>Wt 

[0 0 13] SSlcfl&OfllSKfe^T. *aflBtt7$ r rt' 
3 yy y 77#>*W y/<*K«fk &tfy y 7 7* 
y tl**R tf * y dtrttft tt«*Mr & R W L 
fc, #y/^«SCRj!P6cn6%IBfi , r4^ffiT**. 
ttttttlWR*, y *©:&*»* J: »>.t 

o pH**-r**ttttw««*iBi'»Tawr4. fv7 
5#yf[6f**^tt* *y/<**©fe 

te«t^<Dl?«^rCfflU}%)© pH*flWirr*i:i:fcJ:»>. 

saw** &#r*s. *tt*?y-** y^nmn 
T'fctf. b. 5 'J -*-r y 7 5 # >n«Wtr-f y 
77#y^>3 y Kttesa-f &<Dfc-t"ft Wfl, fifr^© 

;W3-yK?:> ms©faKRtfpHT-, -fy77*yy"^3 
y k*7^*3 yt* 777 #y£$s$-f &©{c+7x& B * 

HI. S*K«tt«tt«. 

[0 0 14] »*Li^Slfli!i«k:JBV»T, 7>7U-*© 

y y yy^yifiva y K5\ ci©7.7 u -tcW5SS©ji 
iP©BW*l)D**ci:lcJ:"), WmtmMtf&Z* -© 

SKfc^T, *^tiS^3Xf-yy&^^ atf7 
^;l/3 yy y 77#yaft»»tt* 
t:ne>4iHiiR-rs7?iiT'^4„ 7*0U3yyy77#y 

m^r-miULr, 7^3 yyy 77 ^y^k«asl& 

&t;7^3yyy77#y3S'(tw^it^y 

3 yy y 7 7 * y »{t«*tt ^ y^ < 9 t . 

7j<ft7;i/3-;l/filitB^4ffl^T, 7$0i/3yyy77 
#ySSft*W«*8Bfi'r*. ISttffi^^. @3*W*^& 
a^y K-tf^r y^rwjat8*#«-r*©fc+#4^ni» » 

[0 0 15] »*Lt>IMI!ia©^j*<OW58JSfl«4. f 
y77^y1t^*R0 : ffl^'tt^y7^ffi«:#tr. 

oaw^^y/^wiflxttfflittRST'**. »s 

i»±, coyfim\ T$t7cH^?4A^7^U3yyy7 
7 ^ y s , btttb^R tf * y / < y ssf4SH)g * s © t a l 

4. Stiffs U'ttlHMtt. aWHKfi»4*ttcft 
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11 

coo i e] i , y77#va*f**'Sroa«tt»*JR« 
»t *xiifl!i©aKaii5»» T'^p^ms -was lt io 

©ifiXttfMr'fcfc^T, -<y7y#yffi£&££t?ffi 

gj6.0 ~»10.0, !&v3plW««fc#£L<tt«6.7 ~fi9. 

jit, TkSHt^ h 'J 7 a, *»<t# y 7 A&t/7kSfk^ 20 
B»0pH*±tf5£4:a t "e**. 8fao-fy77#>fk 
[0 0 17] *ttam»'r'Oi:ti?>oft^ticoi5iiix^« 

* « S 5 WfcttJCW+OW V77 # y#£ < ffitt 4 «t 3 

iff £ b < >v<*ftfflt8© 
Mitt£#)8 ■ 1H&16: lilUT, «Mfe*>/S7« 30 

* y > w y 7 v * y <D7j<i£fft mti^-sttt s» 
z<ommm^m^ to&®mtmm&?y>wn 

«'««3tt»tb*ttl0 : 6feCF£: U f-OttS, ?X73<D» 
fgj8fc««rtt^ y/^a^<ofifitt/)^i6 : i IXTL 

rm^z £&?%&<> 

[0 0 18] m®(DJ V77#y$t%iXmXl£Wtmcl5 
I *T, 7}<ttttttife c t , <0'<' 775 Jpy&-&#£1' 777 # 
y^/l/=ri/ K(ci£$U •< y7v^y^35/ KSWW* 

<m* zct tf&^KZ nr p 5. y 7 v# y$£& 

% y 7 7 sH y ?7lo -> H fcSSg&f 3 pH(7DffiH(i , £) 6 
~l3.5T'^4o .kgfc'E.tf. pH£±lf&tfni£46&^ 50 
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EfflfflM 0-9 908 9 
12 

fc^fc-e&ttntf * e * t \> -< y 7 5 # y 6 ^ 
fescfc^s^snriso, &pht% ai-f 

U^pW±*<)9~*&llT**So 

[0 0 19] -TV75*>1KM*!*-l'y75#yyA»3 
*» 5 °C~^50 0 CcD^lt®BT-S 

4sr -fiTsicoasweHTa^Wicfi t s. 7i<i'±ffl)j± , i% 

*. W«.tf» pH*^6<Di:^ % KtstK±ft80lC~»121 
•CflMaSKH'PiSta. ff* U^XlUMIlcfelr^ c 

ttttaefci^T* ^K^a^73 , c, pWK)9T*a«*ti 
?.o eaoxstfev x T-i'y79*y8i#**'fv75 

#y^;|/=iS/KKlE8rt"4©te:^4l^M*i, it LT 

5iffl-r-5pHRTj®aEi5H(c-te^-r4a co^^aissirc 

ttSpBfttfiSfi-Fi 5 a**»KfiC §o pHft 9 O # , 

HfjK it»45»T^ y 7 5 -> f fcig&s n 

[0 0 2 0] ««J©f£SllS«7j<ST*'ff ?(Dt>W* L 

««W)'fy77#yiiaftieti*L<ttwea&9, 
y77#ytt^ft©«80%-~*5ioo %tYV77*yy 

T'fc-5o S 2 O-f y 7 7 # >"$5^I§X{±tS^^ *>*^ 

t« ««Doe»isfcfe^Tflaisnftwy77#yy 

71/3 £/ F (Sttf C*ttttttiWfcMM*&**'l' 7 75 # 

y^;l/3^K) BI^SJSlc.tDr^l/ny-i'yy^ 

#yK«W*. <t 0^777*7^3^ F 

34{ktt£Bfil*^7 y-f y 7-5*7BHtfflBl*«:H 

[0021] JJ52cDi?^XfJl«fflta ! t%)K^-r4Hf^<0 
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V 7 y # y?A>^ u FW/ltzt-ZftTOfflWite i/ 
•y * U fe\ Iat 7— b*Xtt^l/3-7 5 9— b"B 

7^^-fcfi<Tf-r-So IHMISttWWfe^V'^JMWX 
(i&i±i%l*©$£^W^1'ft;o^5K ttWBJ*fct4: 

[002 2] -f^^Sl^ttm^Tfffi^^CtT'fV 

ftWKt^T #7 w V7 7 #y ic$H$s fts. 

h$k, aiaj«*<o«i«*ft^s»*5iB!Er«?t«>fc^ 

[0 0 2 3] ffltaOffXfi. SlR«*lfcpHRtfa«ftfr 

-#*3i/4r<~ «H& 0-*77 hf* 5 -- feTBR. 7 
*3 - 7 5 5 7— KWWfttf fiMB 1 **. 

Biopectinase 100L (pH$*J 6T?ffiffl-f S<D*<!!t 

* U\, ) 

Biopectinase 300L (Sj§pHl8H*9 3~tt 6) 
Biopectinase OK 70L (SlpHfBSft 3HB 6) 
Biolactase 30,000 (2®pH®0#) 3~#J 6) 
Neutral Lactase (S3pH®H$9 6~£l 8) 
c ft fcttt^T h 'fy$—i m i' a t /Va»SX#T? 
t£(Quest International. 1833 57th Street. Post 
Office Box 3917, Sarasota. Florida 34243) 0 

Lactase F (pH& 4~-*9 6CDffiat'^StS 

CWf*U\ ) 

Lactase 50.000 (MSpHiEB^ 4~*3 6) 
[0 0 2 4] Cft^M^-T^arvUxy+fVAfr 
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CbA^T^StAmano Internationa lEnzyme Co., Inc., 
Post Office Box 1000, Troy, Virginia 22974), i\\i<D 

C-Zyme C990 (SSpHfi 4~$ 6) 

Enzeco Fungal Lactase Concentrate (SiSpH^J 4~$>l 

6) 

A¥5fc : Enzyme Development Corporation ( 2 Penn P 
laza. Suite 2439. NcwYork, New York 10121) 
Lactozyroe 3000L (pHjft 6~$9 8T'<$fflt£<0jW$ L 
10 V\> ) 

a-Cal 600L (pH $9 4~*9 6. 5TM£fflt ?>©#*(? f L 
K ) 

A¥5% : Novo Nordisk Bioindustrials, Inc. , (33 Turn 
er Road. Danbury, Connecticut 06813) 
Haxilact L2000 (pll ft 4~*& 6T*«ffl*£<Z>sW$ L 
v\ ) 

'• Cist Brocades Food Ingredients. lnc..( Kin 
g of Prussia, Pennsylvania, 19406) 
Neutral Lactase (plIlS 6-^9 8T'fsEfflt«<0*W$ L 
20 V\ ) 

A^zt: Pfizer Food Science Group, (205 East 42nd 
Street, New York. NewYork 10017) 

[00 2 5] -fV77iy7 f A3->F*77 ? ;i'3wy 

77#yicK^-rSpH©iiH«^3~iSi99T'^5o ilffl 

^oTJitRU^ttftff * 5 *K ^fpOtdlffi^WpHtt 
J:»M6^fc**.6ftTV5#v »«IMt»s pN7~^)9 

30 ■T'5S®pH©l5BT*?g1ST'*§o ffl^s 5iijn©BSS«. 
6 ~fi 8 ©'r'ffipH^v Xttta 3 ~m 6 <DBrttplltiJa 
O Vf ft^tCfel SttT* S So pH£Sg 2'CV77*y 
gMSieSrlQIS-raoKaSLiMUcBfiE-f*. <3tA 

LX±<0®^ 4ffiXtt*Offi©aa4K«*iDA 

tt»tOpH«rfi<tS. »2-rV75#>'K»iaoiB 
KiPu'ffl«*9 5 •C~^75*CT'^5o Rffl£aW*©SttK 

40 *P<DB^«70°C ct 0 S < t W* tf ^ 

a -Gal 600L mS'CT'giiTfei.0 LA^Lft^t.. HS5r> 

LV\ »*U4WWifc*lr^T. KtE»»«351C~Kl 
45t:T'afi!t5fti. 0 
[0 0 2 6] S20-1'y7vd-:ylS«IgT-!^Sfc&i. 
D^Hti. g^BgS7 7^*-, vftciiag, &V?k<DUfg. 

so is mmt\tcmm(omm. nmrnm, \>mxs&mt)\ 
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1 0-99089 



15 

fltfcJSVjktUtt, ttlMtrtfcfcS^V75iK:'0'>a< 
JffSlXttSSlttict^Tfc, 7 Way 

< t t^5o%©sEHT*s5 c tit^s. mm" m 

n y^ V75* y^<9 , ?K&«S5fflA s 4>& < i: tH^80%, 

L < tt'J>4 < t $>®%%(D®lWT'3bZ, Ct 10 

CO 0 2 7] 7y;V3y-fV79#>'*>"<*W!W* 
7 jWa W V 7 5 # >3Mb«lffi Wfr & BlW § C 
T-tSo W2©'fy75JP>(6lftXa*5t7f *IRK, 

i&Kft&tf, »*in*.TpH*B»L, ®w&*yvn 

4.0 -^5.0,^0^4.4 ~$4.6 WflU^ 

5. 7$ r noy^y77#y©lj5»fttt#tta-Kic» 
^icfcV^T, & * y/ < * Hftftfr 6 7 y/lo yf 7 7 7 

* < % o T t. * 6 K«fe#*ff 9 c * £ tttl 2 t. . 

WO'C y 7 5 3py%£€r * y <^ 'HUStfrf e>ti5. 

[0 0 2 8] SMtLfc^y^IUiSB*, j&MNiXtt 

^^stfev^Tttx ^y77tfyfi#ft 

«J© Y y 7 5 #>K*l8%«lHi* t W L Tfft \ f y 
77t:vf'/l/3-> K££tr* y/^^KKfi*^*** 4 

3&»OJB2 0^y75#y<E»ia*R^>'' < 50 



16 



«LfeBi;-lliWWttT*«|-r5i: t^T'^So 
[00 2 9] *6>*C#i£*a*, C^&T 

a, w y 75 # >«<r*at/ * y < f K*3ttffltrl£ft ' 
ii?*tt^7 u -*»« u r o«aj©'f y 7 7 # y& 

&£y/<£g<9fcfc«fc*0«i3L«US: '3 Si^piW^kliWidJ 
rtffi^ffl ^^-cfdida l, *>o^ 2 co-t' y 7 5 # yfiwx®. 
^Ifim^*(7)i'y77^y^";i/n-y Kfcov>Tfj?. fi§ 

7*y*dtr* y^^«W4«rx WEoasretf 3 * 2 

&j&su *»o«ffl&tfg2-ry75*yiR8a8** 
y/^^HflK^*ttX7 'J— Kio^TidB'i"*. 

[0030] mWRV%i 2 <D-Y V 7 5 # y$i^IS?r, 
d. MBlB*i'^< , i*»*»*^*T, 7 

«r*3 y-c y 7 7 # ymmmux itty^ tnmm 
•r K-tf-r ys*WB*H«R Lfc7 y-< y 77#> 

fe40%#Cr, ffife'^^ L < «y-Xf^C y%'>S < fe 

totrj K-tf-r y^^Oo d wi§;^-Y K-trV y^WJS^ 

[0031] 7^;i/3y>i'y75#y^{ttS'y^->K^ 

Sij^<o«&. K7*"yU3y-YV7 , 5#y3i!fl:^ y^fl 
y 77*yof8(i?S**'htc-rs. c<D7ktt$} 5 1-^ 
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ftf® Us ^^T'co^v^ HHP £$&<oit$ ^ 

#&«7jjl££«/hKtSCttfT't5o C<0 
7^3WV77 tf y; ^®m\*M±7 IV 
:a-;l/ttW»M*ffl^TffltHU *y/<*«0Bfcft*67 
WV7 7 #y*Mt£ U *07 W V 7 

07;VrJ-;l/^tti>^*' i !!7S U 1 , 7^WV 

75*ytt, ji&aiigK0«fc^*^T©7;U3-A* 

jgjlfeb<7;l'3-^*^30%~^90%©iSHT% #«;)60 
9&~ft80%©«ffl-e3O»&K, R7 $01/3 WV77 

K, 7* h y»tfBWx^;U*Styfl!woiS«*«ffl L . 
* y/ ^HSflA* 7 2K VOfliaifcfT 

[0032] C 0||litf]1fe<ift/hl0ffltt.$ft«fi!/l LT 
djttt*y;<*«®ft©mftJ±#H : l«ax.ft^Wft 

*fc*y/<*«ro^MJfc#»4 : fit 

2 y 7 <*BJBB**7 7T>a T^jf U *0*%@iR 
[0 0 3 3] UtiHil^frttSpHTtfT* C fc«:T't£ 

i>%0&*. 7^=>WV77sKVtttii*ii:|BlSlClal 
iRt^ta^ R*y^W»RrtK2SL<S'' x 7 5 



10-9908 9 
18 

tcfc^T, igyxXr-fyRtfiS^ K-b'-f 7£*JRB 
£i£*gi$j jI^*<> a v K 7*7 7 •< - (HPIX) T\ tdlthtofr 

noe?%a l r ttim^ig(±if s c 1 1 «t «? , 
«4bNtt. yx^r-fy, y-fK-e-fy, fl!i©-rv7v 



4« 
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[0 0 3 4] 7 ?J\'3y4V77s£>t&im*K®£-M 

i-s^oiBWitiaisSTjaii-rso^atjffs m\ hp 

LC *7i»*5iffO««WtX*Tf**HPLC*7i»K:& 
«<D«R«14*!9K^at 4Cfcfc At) iiStS. C<0» 
20 Mm fz.T.T^Vs WKtVX flSO-fV7 

A^ftff* U^>tlB*flC.i. Kromasll C18 16 fin 10 
0 Ae-Xib^S (X¥ft:Eka Nobel, Nobel loriustr 
ies, Sweden ) „ «abfc«ltHi*l*, ?c«HPLC*7i.© 

30 777#:>tfa^*£2ftSCi:c«k$tttt*ftS. ^ A 
T*. KHPLC*7i**8itti8««S:ffl'' , T»«Lx 

tt7/l/3-/"V?**. R*tt7/l'3-^»«»l*7;l>3 
-;l^r#ltt30%-«90%. 6?^ L < tt7^l/3-/l'd* 
150%tL, -CV75#yc!>fi»a:»(lti:»W*JlJ«t 
5, m7fl>3-Mi* * J— / -;WT*«>4« 

flKS«4SX«:»ffiK:ffifflt x ¥ 7 -;Utf 

40 [003 5] %?-*T<< K-fcV V«^JS 

^y@»7b^a5L. cfcOffiTl^^xr-fviS^cnt 
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' (II) Slf 1 0-9 9 0 8 9 

19 20 

JJI^^SSft^ttfeS 1 1 1 fc x '>& < t t>40%<094 (003 7] (HM 1 ) «#J©^SfeT'»i:. ^fiMfiUfc 

BPifflfc^1"SCi:%jgE-r5iOT-$>oT, </^ft ?/l/a$/F©;H:y7 L -i'0®fti&*n£flS'5* IfiJC-fV 

*jKH** &©fcfi?$Rt"Oi&5> fc</\> 10 Hr yr-y*©fitofcM'>K «t I? iR'J5£ Uft. *H*ud J *J 

[0 0 3 6] »<»L.fclUyi^s4OOg?r7j<4O0Og 4Sl'TX 

/1/35/F. **»Rtf7y/t'3y*#1"«^V77#y JB^TpH£9.7 C»L, &*5U-*«ftLfttf&38 

xxf-y&if 6"-oac f-xfy, ffrzu/Y?-** m^y^^^y^^'yY^nm^m^mx} 

yjkif7?ji>3yr~*T'(y%-£k'ei3Vs 94 K4f fifl&ff-ess&ufc. WiW*iB«B6oog*ffl«x«**<t 

f*y$«» r-OaK-f KS'VRtf 6"-0Ac *V * F V 7ivfcffl<,>TpH6, 7, 9fttflltcSIBLfc. » 

F^y. ^"/Vn-yF^-rFy'yS^^l/ny^F-bV $600g5r&pH«fc300g&8.2<gfc:#W\ *>ocftf>©§ji: 

yfcSA/t'fcO, frO^'J frW ym&mSW 6"-0lial 20 fi*451C, &m2.5r*P24WH'r>*a^-hLft. * 

9j^i/Y9 , ) f y 1 f-yRl!79^y9') lisftfcot/^t 0 , 2^ 4, 6 &tf24^f|SI«SJSB#K^H86^ 

soifa»aiS ; &-<v773}<y^©^— feyx-^i:bTaij re te»i y75#y©a 

xXr^y + % 6"-0Ma)y-X^y + X 6"-0Ac ^*-X [0 0 3 8] 

?y + ny-xfYy = lOOXT'fe*, «W(*6y* * I* 1 ] 

ai 





*y 


6*'-0MAL 
^> 


6"-0AC 






6"-0MAL 


pH 6. 














t=0 


44 


47 


0 


13 


35 


48 


t=10# 


42 


49 


0 


9 


39 


49 




29 


51 


0 


19 


27 


49 


t=4 IgBB 


25 


50 


0 


25 


22 


49 


t=6 ma 


23 


50 


0 


27 


19 


48 




15 


43 


1 


40 


12 


42 
















t=0 


44 


47 


0 


13 


35 


48 


t=10# 


43 


48 


0 


9 


40 


48 


t=2 «IS 


38 


48 


0 


13 


35 


48 


t=4 ms 


37 


47 


0 


16 


32 


47 


t=6 *IB 


36 


46 


0 


18 


31 


46 


t=24B*IB 


18 


42 


0 


39 


13 


41 


pH 9. 45°C 
















44 


47 


0 


13 


35 


48 


t=10# 


46 


46 


0 


8 


43 


46 


t=2 


51 


41 


0 


8 


49 


40 
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(12) flHHWl 0-9 90 8 9 

21 22 



t=4 ms 


57 


36 


0 


7 


54 


35 


t=6 %ff$ 


60 


33 


0 


7 


58 


3) 


t=8 NfFpT 


58 


26 


0 


15 


55 


25 


pH 11. 45 V 














1=0 


44 


47 


0 


13 


35 


48 


t-100 


73 


20 


0 


8 


71 


19 


t=2 r$ih 


92 


0 


0 


7 


91 


0 


t=4 m 


93 


0 


0 


7 


90 


0 


t=6 ms 


93 


0 


0 


7 


90 


0 


t=24&SIH 


95 


0 


0 


5 


87 


0 


pH 6. 72.5*0 














t=0 


44 


47 


0 


13 


35 


48 


t=10» 


42 


48 


0 


9 


40 


48 


t=2 B#H 


50 


41 


0 


9 


47 


40 


t=4 B$|S 


56 


34 


0 


9 


53 


34 


t=6 R$R9 


61 


30 


0 


9 


58 


29 


t=24EB3 


84 


7 


0 


9 


80 


6 


pli 7, 72.5°C 














t=0 


44 


47 


0 


13 


35 


48 


t*10» 


45 


40 


0 


9 


41 


47 


t=2 BM 


54 


21 


0 


8 


50 


38 




61 


11 


0 


8 


58 


30 


t=6 m 


67 


6 


0 


8 


63 


25 


t=24B$H 


90 


0 


0 


5 


85 


4 


pH 9. 72.5^ 














t*0 


44 


47 


0 


13 


35 


48 


t=10# 


53 


40 


0 


7 


50 


39 


t=2 $HI 


73 


21 


0 


6 


70 


20 


t=4 ms 


83 


11 


0 


6 


80 


10 


t=6 BSN 


88 


6 


0 


5 


85 


6 




96 


0 


0 


4 


9) 


0 


pH 1], 72.5 X 












t=0 


44 


47 


0 


13 


35 


48 


t=10# 


89 


3 


0 


8 


87 


3 


t=2 SJPe3 


94 


0 


0 


6 


90 


0 


t=4 ftH 


94 


0 


0 


6 


87 


0 


t=6 ting 


94 


0 


0 


6 


86 


0 


t=24Blffl 


95 


0 


0 


3 


78 


0 



[O0 39J * * [*2] 

m\ («*) 



6"-0AC 6"-0HAL 

MB 94 Y 94 Y M*s 9 l ) ! s 9V> 

Hz £di> ±y ±2. 2^lz 

pH 6, 



t=0 


1 


16 


40 


37 


23 


t-100 


1 


13 


41 


37 


22 


t=2 mm 


1 


22 


37 


36 


27 


t=4 B§Pe§ 


1 


28 


36 


35 


29 
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23 

t=6 mm i 

t=zmm o 

pH 7 . 15 £ 

t=0 ] 

t=10# 1 

t=2 BtH 1 

t=4 mm i 

t=24B#F^ 0 
pH 9. 451C 

t=0 1 

t=10# 1 

t=2 mm i 

t=4 B#H i 

t=6 B|Fi 0 

t.=8 ASUS 0 
pH 11- 45 T 

t=0 1 

t=m o 

t=2 B#B§ 0 

t=4 ($H 0 

t=6 B#H 0 

1=248^ 0 
pH 6, 72.5X 

t=0 1 

t=107j- 1 

t=2 BfFI 1 

t=4 mvs I 

t=6 BMO 2 

t=24BfF£ 2 
pH 7. 72.5-C 

t=0 1 

t=10# 1 

t=2 P#FS 1 

t=4 a^K i 

t=6 mm i 

t=24$B 1 
pH 9. 72.5'C 

t=0 1 

t=10» 1 

t=2 mm o 

t=4 mm o 

t=6 mm o 

t=24H$G8 0 
pH IL 72-5 £ 

t=0 1 

t=10» 0 

t=2 W 0 

t=4 BfFi9 0 

1=6 D*Fi 0 
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(13) 10-9 9 0 8 9 

24 



31 


35 


35 


30 


46 


30 


32 


37 


16 


40 


37 


23 


11 


42 


36 


22 


16 


40 


37 


23 


20 


41 


36 


23 


22 


41 


35 


24 


46 


31 


34 


35 


16 


40 


37 


23 


10 


45 


33 


23 


10 


49 


30 


21 


10 


52 


27 


21 


10 


54 


25 


21 


20 


50 


23 


27 


16 


40 


37 


23 


10 


62 


19 


19 


9 


82 


0 


18 


10 


82 


0 


18 


10 


81 


0 


19 


13 


78 


0 


22 


16 


40 


37 


23 


12 


40 


35 


24 


12 


47 


29 


24 


12 


52 


23 


24 


12 


53 


23 


25 


12 


66 


5 


29 


16 


40 


37 


23 


11 


43 


36 


22 


30 


47 


30 


23 


30 


52 


24 


24 


10 


56 


20 


24 


9 


68 


4 


28 


16 


40 


37 


23 


10 


47 


31 


22 


9 


58 


22 


20 


9 


67 


14 


19 


9 


73 


8 


19 


9 


80 


0 


20 


16 


40 


37 


23 


9 


79 


3 


18 


10 


81 


0 


19 


13 


75 


3 


22 


14 


74 


3 


23 
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25 
t=24Bfljg 



®m¥ 10-99089 
26 



JSL 



[0 0 4 0] 6"-0Mal and the 6"-0Ac-<y 7v$V®& 

v. *V K5>yRlF*'J ->^vo»iJ?r«»K«*Pfc: J: 
9ifrSftTV*J:?fc, «!DOl8ttx *?>SMSltt 

y 7 7# y«£ttfr e> ^ y 7 7 # y TVb 3 y k^oskr 

«£5&£ftigSM4. pII9Rtfpllll<OiiWfc*J^T45TCfc 
72.. r )t(DXX^'{cfc^^TjEt5*\ *V F^V&WJ •> 
f-VttpHll, 72.5^TSBitt*, £fc> <E«ttpH6Rtf 
7 0K^{Cfe^T72.5 , CT'^{C3£V^r'lty. <<V7 

•5 * y JfiSttfr 6 -r y 7 v # y f y y -f y > ^<otm 

[00 4 1 ] (gjftffl 2) ^2<D^tCfcPT, ^77 

=7 # y y y y t y ^ 5 7 yi* y 7 7 # y\©$K 

i/ k«5/<— b yf-i 5>*oaWi*#** n u-T y 7 7#y 
«07 401/3 y<Q/<— b vf— fOW*S-i"**fl*USttPK 

St2 



_ZQ_ 



27 



* J: *> m& Lfc. 4 y 77 53<y y K3Mfc*MH1M\ 
*S7U-**»&, *S«lttiKjOpH*»l], »fiE%»35 

t . y y 7 7 # y y / u 3 i/ f a» p, 7 $o b 3 y y y 7 7 * 
y^ois^tt. y y 7 7 # y ^3 y F^ftwinste^fc 

U ^Om^45 , Ct24IJi'fF E SSOC; tfcZ. 91$L 

fc„ yy77spy^i/3y Kfr577>3yy 777* 
10 ys«iEift*3fitaoHi**ffli'\ yy77^y^>3-> 
K?Sf tawjmoKfiicJta* « c t k J: 0 fr^ fc„ ccx- 

Biolactase 30,000, Quest Neutral Lactase, Lactase 5 
0,000, Blopectinase lOOL.Rt/a -Gal 600 „ 

#ffittT?£«pH 4.0 , 4.5XW 7 .WD^ttlfriCgm. 
Uc„ |B)i;^5:iSS351C~75 0 CT*y>+a^-hL 
fco M»%3BRl/ftP»IIHBa!L, yy77*y##it£ 

20 [0 0 4 2] 
* [H3] 









6"-0MAL 


6"-0AC 






6"t0MAL 


























iS> 




t=0 94 




1 


5 


93 


l 


t=3 $H 


94 




1 


5 


93 


l 


t=6 $RB 


84 




1 


14 


86 


l 


t=24$fH 


29 




1 


69 


42 


2 


WfflflW pH 9.0.45X 












t=0 


94 




1 


• 5 


93 


1 


t=3 EH 


93 




1 


5 


94 


1 


t=6 ms 


93 




1 


5 


94 


1 


t=24fl*IH 


0 




0 


99 


1 


1 


L?cta?e 50,000 


pll 4.0, 


50°C 










0.12g/100g flu 
t=0 


m. 

100 


0 


0 


0 


100 


0 




6 


0 


0 


94 


30 


0 


RinlflrrasP 30.000. dH 4.5.35°C 










O.rttf/IOOj ttltttt 
t=0 93 


4 


0 


4 


93 


3 


1=1 $HI 


26 


4 


0 


70 


16 


3 


1=2 i$m 


10 


4 


0 


85 


4 


3 




5 


4 


0 


91 


0 


3 


a-Cal 600. oil 4.5.75°C 












10 E /100g ttffl 
t=0 


lb 

91 


0 


0 


9 


89 


0 
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(15) 



«4] 



27 

Biopectinase 100L. 



1 0 
pH 4.0.50°C 



t$B8¥ 1 0-9 9 0 8 9 
28 

0 



t=0 100 0 

t=l BflB 67 0 

Quest Neutral Lactase. pH 7.0.35*0 

pH 4.5 

t=0 93 

t=l flfBD 66 

t-2 HUH 50 

t=3 flf H 36 
1 



t=24NPH 



0 

33 



4 

30 
46 
59 



100 0 
58 0 



93 
66 
51 
37 

_Q_ 



SI 2 (ft*) 







) 










6"-0AC 






6"-0MAL 








94 K 


9Vf 


9V* 


9V*s 








?> 


*y 




*tfl»* pH 7.0,45-C 












t=0 


0 


6 


75 


2 


23 


t=3 PfFi 


0 


6 


75 


2 


22 


t=6 &h 


1 


13 


73 


3 


24 


t=24W 


2 


54 


45 


3 


53 














t=0 


0 


6 


75 


2 


23 


c=3 BfUSi 


0 


6 


74 


2 


24 


t=6 s$n 


0 


6 


74 


2 


24 


t=-24Pvn 


4 


93 


18 


5 


77 


Lactase 50.000. pH 4.0. 50^ 










o.i2g/ioo g 












t=0 


0 


0 


100 


0 


0 


Cfl »■ 


0 


70 


40 


19 


41 


Biolactase 30,000. pH 4.5.351C 










O.05g/100g ttffi* 












t=0 


0 


5 


100 


0 


0 


t=l MO 


0 


80 


40 


0 


60 


t=2 w 


0 


92 


26 


0 


74 


t=3 $ffl 


0 


97 


19 


0 


81 


a— Gal 600. pH 4.5.75T: 










lOg/ioog fiM 












t=0 


0 


11 


78 


0 


22 


t=24S5fffl 


2 


98 


0 


0 


100 


Biopectinase mm.. pH 4.Q.5Q > C 










0.2 g /|QOg fflftfk 












t=0 


0 


0 


100 


0 


0 



42 



87 



13 



Qiipst Neutral Lactase , pi I 7.0.35°C 

n.O5 E /l00g 

pH 4.5 
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29 

1=0 

t=i ms 

t=2 

t=3 H#R9 

t= 2^W 



(16) ttHWl 0-99089 

30 

0 5 100 0 0 

0 31 77 0 23 

0 46 67 0 33 

0 59 58 0 42 

J3 97 0 0 LQQ 



mim & c t 2 nr <t ? tc , ■jviv-syv 

l)i1SfCfc^5-< , y77*>'^7ffl*. #StpII4.0 , 4.5 
Rtf 5.<n?W£Lfc. 

(0044] 7 if* 3 w y 7 =7 # y?itetea«juj«ft 20 



■■ toafazm& u .3K y 7 y KSSrttifttiift 

$><Dm&ft<O0A 11%© Lactase 50.000 (Amanolnte 
relational Enzyoe CoJSrtttb^fc/jn*^ &l*T?l&50 
"C, pH4.5 T' 1 HfRJMJIU 7^V3>-r , y77#y® 

fc. c c-«je*©»tiHi»*iffli*s**tt7** 'J mm 

^4J8m*ftaW1W>^&»T» &Jdliaife#6©H8«:pII 
4.5 KIBBLfe. *y/<*«flW*«W**&#*r 

#g§ Lft £ y/<i?WKfHD'( y 7 7#y#WS£$l£ L 
/Co TiB«3fc<, ftft»+©IKl'V77#V«**%5 

7 5#>1£4K 7 7 5 jKV©* £ 7©/<— fe > r- ^ 

[0045] 

[«5] S3 



[004 6] 





fT-OMAI. 6 M -0AC 




6"-0HAL 


gitS 


94 F 


^F 


*y *y ^y 




y'y 


i^y 


7 $T;V vBrtfc * y > < * JOSS 


pH 4,5 






£y/^n 1.4 o.o o.o 


9.7 


0.0 


0.0 










*y/<*3t 1.6 4.3 0.0 


1.6 


0.7 


2.3 




m pH 4.5 






*yw% 13 oo 


87 


0 


0 


mMfwwnftft ^«tipH4.5 








*v;W* 21 58 0 


21 


16 


55 


* & 1*6] 




S3 




6"-0AC 


6"-0MAL 




KB 94 Y 94 F 




^•jy 


^y -tvy 


*y *y 


y 




#SS pH 4.5 






$y;^J| 0.0 5.8 


0.4 


0.0 


0.5 










*y*9H oo 1.2 


0.0 


0.4 


0.4 




KW. pH 4.5 






*y/<?3? o ioo 


49 


0 


51 


9e*04V/<?lUN4 pH 4.5 








*y*W n * 28 


0 


5? 


48 
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[0 0 4 7] 7 ^1/3 W V7 7* >sittt»ef 

fc ^ y^fnmu t vtRcotiithWifr zmtc $ y> vm. 

77 7# >-aW ffifctt®* %> t . 7 yf V 

#y, ^cy^f^vStfW K-tf-fy©^:!*^ 

y/WHIWBtt* 7 y/lo y-r y 7 y&yMc* >'*9 

A/H » a . £ m* 7 ^1/ n y f V 7 7 # y 8H bttitU Wfc 
few 5-f v 7 7 # >n^ft ©7 y-r y 75 * >^ 

©lE^K^E-rStOT'feSo MIBC^JCfc^T, 6"-0 
Hal-y-Xf-V, 6"-0Ac- f-T.f-y, 6"-0Hal-#V K 

i/y, 6"-0Ac- *V K*yy, ?"'Jy*y, 6"-0Bai-yy 

0?**. ^(c^Hiin c ii*©'fy77^y^i-r?.^ 
n (mmx&mm) o.75 g £80/20* *y-;u 
*-u*;i4sa»*ffl^TSiaT?2i*iai8M¥L 

fflLTlBBTSCfcfci&Mffil'fc. it®5nl£7j<4ml 

[0 0 4 8] }ftUl$n/'C'ry773Py^ Hewlett Pack 
ard C18 'y;l/iS?IS5!j7i>%ffll/\ HPLC (SJj§® 

f*i7Dx-)~<7-77^-) T'SrHl-fCo MBf V77#y: 



7) »W¥l 0-9 9 0 8 9 

32 

*£?7 52»±k:iiAU *£y-;U88%. 7kio%Ra r 7j<§f 
m 2 %T*M& U * 9 / -;l/98%&tf>J<61# 2 %T-^7 

-Y-^f-y, 6"-Q-7-kWf~Z*y. 6"-0~ va 
-/i/^-T^y, y-xt^y, i*->*y,B"-o- 7 
■bTMVH^y, 6"-0- vn-;I/^K-7y, ^'J-y 

[0049] ^S{k^M«- i ^.a( f-x?y. 

=r<<y, #<< YVyRXS** KHffy : WAJfc : Indofi 
ne Chenical Company, Sonnnerville, NJ) ^ISffl LT?t 

20 fcfTIELT, «SLfc 0 C©»ft*#*h€*W)-fy7 

7^y©£Stt>v>TjSfflLfe. ^tcffdfctov -kx 
m-*T<(y, y&mfv-yrJ 
wLfco tit. cnzvmftzmvkftMzm L*a 



(72)%w# x^r 7^Y7y 

7*'J#£fcB SX-'J-tH 63130 

ar.7*7-yr-f- vr-r- 7<— yy 
y 7^i- 7039 



(72)^W# 7iJ7V y- h' 

7*y*£*B -f , J/-f"y'H 62234 3 
UyX7"i'7l/ Jp-^yX-f-f^/l/ D- 
F 168 
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